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Abstract
Islamic indices encompass different fundamental principles to those held by conven-
tional ones, which directs attention onto comparative financial performance. This 
paper offers a comprehensive performance comparison between Islamic indices and 
conventional indices, based on four main markets: worldwide, the US, Europe and 
Asia–Pacific for the period of 2007 and 2017 through financial ratio comparison 
and also the CAPM-EGARCH model. The main finding shows that Islamic indices 
yield higher average returns and lower risks during the 2007–2009 and 2013–2017 
periods for all four markets, compared with respective conventional markets. Dur-
ing 2009–2013 period, the comparison proves inconclusive, since Islamic indices 
demonstrate better performance in European and Asia–Pacific markets, while con-
ventional indices operate at an enhanced level within other markets. Overall, Islamic 
indices outperformed conventional indices during the global financial crisis period 
(2007–2009) and the latter post-crisis phase (2013–2017), especially in the Euro-
pean and Asia–Pacific markets.
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1  Background
The Islamic banking and finance sector has experienced substantial and unprec-
edented growth during the last two decades. While the assets held in the sector 
were mere US$10 billion in 1985, as reported by IFSB (2021), the assets have 
reached US$2.7 trillion in 2020. The size of the Islamic financial industry is 
predicted to gradually grow coupled with the increasing demand from non-Mus-
lim majority countries. Based on the rapid growth of the Islamic finance indus-
try, several indices have emerged to provide a filter system to screen stocks in 
the Islamic realm as well screening the conventional stocks through Shari’ah 
by applying several ethical and legal considerations to ensure these stocks are 
Shari’ah compliant in terms of business activity, accounting and financial screen-
ing (Obaidullah, 2005; Derigs & Marzban, 2008; Bin Mahfooz & Habib, 2014; 
Ashraf, 2016; Kafou & Chakir, 2017; Tahir & Ibrahim, 2020; Tanin et al., 2021).
Islamic stocks offer alternative investment choice to provide investment diver-
sity, as Shari’ah-compliant investment has a lower leverage ratio among financial 
products and is asset-backed whereby the Islamic equity investments offer a better 
risk-adjusted performance compared to its conventional peer as observed during 
the global financial crisis (Akguc & Al Rahahleh, 2020; Ashraf & Mohammad, 
2014). However, some research (Hayat & Kraeussl, 2011) evidence no signifi-
cant differences between both types of stocks and indicate Islamic stock’s poor 
performance.
This paper aims to examine the comparative performance of Islamic and con-
ventional stocks as captured by indices between July 2007 and June 2017 in four 
main markets—worldwide, the US, Europe and Asia–Pacific through standard 
ratios and the CAPM-EARCH model by measuring the return and volatility for 
both types of indices with the risk-adjusted return. To capture the dynamics of 
the markets, the analysis is also conducted by disaggregating the data into three 
periods, 2007–2009, 2013–2017 and 2009–2013, which helps to capture potential 
structural breaks. The determinants of the observed performance of both conven-
tional and Islamic stock are also examined.
The contribution of this study lies in its original assessment of Islamic and 
conventional stocks under different conditions, as previous studies on Islamic 
finance mainly focused on the short-term analysis before and after the financial 
crisis. Considering that during the 2006–2016 period, the scale of the Islamic 
financial industry increased three-fold (GIFR, 2018), this study contributes to 
the existing body of knowledge by also capturing the dynamics in the expansion 
phase of the Islamic finance industry.
Since the beginning of the new century, the observed rapid growth of the 
Islamic financial industry has also led to increased accumulation of wealth in 
Muslim countries with alternative financing and investment methods. In respond-
ing to such performance and growth, an increasing number of conventional 
investors from non-Muslim countries are also involved in investing in Shari’ah 
compliant stock or the Islamic financial sphere. Furthermore, Islamic finance’s 
increased legitimacy and viability have paved the way for diversified and high 
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interest in Shari’ah compliant financing spheres such as Islamic capital and 
Islamic financial markets. Thus, while there has been increasing Islamic finance 
activity in terms of supply, diversity in demand from different sectors moving into 
the Islamic finance sphere to benefit from its alternative offerings have increased, 
such as non-Muslim majority countries issuing sovereign sukuk (Islamic bonds) 
as well as diverse interest from investors in Islamic stocks. Thus, the post-global 
financial crisis has witnessed further diversity in Islamic finance offerings as well 
as diversity in participants. This can be explained by the resilience and perfor-
mance of the industry during and aftermath of the global financial crisis, which 
has ensured its proposition among investors and regulators. It is also important to 
state the successful performance, and its resilience has been despite the decline 
in oil prices and hence oil wealth, as Islamic finance’s emergence has been attrib-
uted to oil wealth in the GCC region, which was considered to create dependency. 
However, the post-global finance period covered in this study is also where the oil 
prices declined, yet Islamic finance’s expansions in volume, size, institutionalisa-
tion and new geographies have continued. This implies that markets, investors 
and individuals have convinced that Islamic finance and its offerings are viable 
propositions and will have sustained growth. Therefore, with the dramatic change 
of the Islamic financial industry during the last three decades, academic scholars 
also diversified their research direction. Specifically, academic scholars put much 
attention on evaluating the Islamic financial industry and comparing the Islamic 
financial market with the conventional financial market in different scenarios, 
including the comparative performance of Islamic and the conventional stocks as 
also covered by this study.
In comparison to the available literature, this paper, hence, conducts a more com-
prehensive comparison between Islamic and conventional indices with a longer sam-
ple period across different regions (worldwide, the US, Europe and Asia–Pacific), 
which should also be considered an important contribution in comparison to the 
available studies. In addition, considering the limits and facilitation of the market 
conditions, such as the bull and bear market periods, should also be regarded as a 
significant contribution. This implies that most of the studies in the field mainly 
conducted after the 2008 global financial crisis, which were confined to the initial 
recovery period after the crisis, but they could not extend into better market condi-
tions. This study covers the post-global financial crisis recovery period until 2017.
Given the increased financial interest in Islamic finance in general and in the per-
formance of Islamic indices in particular, the findings in this study are useful for 
investors who are concerned with financial performance as well as Islamic ethicality 
as a reflection of social responsibility.
The rest of the paper is structured as follows: Sect. 2 reviews the existing litera-
ture from theoretical perspectives, while Sect. 3 presents a brief review of empirical 
studies. Section 4 details the specific methodology used in this study. The empirical 
analysis is presented in Sect. 5, while Sect. 6 offers concluding remarks.
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2  Islamic Screening Process
Islamic finance works under Shari’ah law which imposes several normative and 
operational constraints; accordingly, four main tenets bind Islamic financial princi-
ples are: prohibition of transactions involving interest (riba); involving uncertainty 
(gharar) and gambling (maysir) as well as investment in forbidden industries which 
engage in unethical activities (DeLorenzo, 2000; Obaidullah, 2005; Asutay, 2015; el 
Alaoui et al., 2016; Ashraf, 2016; Alahouel & Loukil, 2020; Cheong, 2021).
In responding to the rapid growth of the Islamic finance industry, notable global 
financial index service providers developed indices to meet the requirements of this 
niche market. The DJIM index, launched in 1999, is the first global Shari’ah-com-
pliant index provider. Subsequently, the Financial Times Stock Exchange (FTSE), 
Morgan Stanley Capital International (MSCI), Standard and Poor’s (S&P) along 
with others have begun to provide index consisting of Shari’ah-compliant firms. 
While there are several Islamic indices on offer, the DJIM index has produced the 
most comprehensive time-series data for Shari’ah-compliant firms, which is used 
widely in academic circles (Hammoudeh et al., 2014; Shahzad et al., 2017; Sham-
suddin, 2014).
While the screening rules of each index may vary, Shari’ah-compliant investment 
must pass both qualitative and quantitative screening. The first step excludes firms 
whose businesses do not comply with Shari’ah law, which is followed by screening 
through financial ratios related to the liquidity of assets (Ashraf, 2016; Bin Mah-
fooz & Habib, 2014). For example, in the case of DJIM, to the first screening, all 
companies related to alcohol, tobacco, pork-related products, conventional financial 
services, entertainment, weapons and defence are removed. Secondly, accounting-
based or financial ratio screening process necessitates that the following financial 
ratios must remain less than 33% (Bin Mahfooz & Habib, 2014; Derigs & Marzban, 
2008; Kafou & Chakir, 2017): (1) debt screening: ‘total debt’ to ‘trailing 24-month 
average market capitalization’ ratio; (2) liquidity screening: ‘cash and interest-bear-
ing securities’ to ‘trailing 24-month average market capitalization’; (3) accounts 
receivable screening: ‘accounts receivables’ to ‘trailing 24-month average market 
capitalization’. Lastly, impermissible or non-Shari’ah compliant income should not 
exceed 5% of total non-interest income (Ashraf, 2016; Bin Mahfooz & Habib, 2014; 
Derigs & Marzban, 2008; Kafou & Chakir, 2017).
Concerning S&P Shari’ah indices, it utilises a similar screening rule to DJIM 
with some differences. Firstly, trading gold and silver as cash on a deferred basis 
and cloning are forbidden. Secondly, it accepts limited forms of the media industry, 
such as news channels, newspapers and sports channels. Concerning the financial 
ratio screen, it applies the same screening criteria as DJIM for the debt and the sum 
of cash and interest-bearing securities to the market value average ratio, but S&P 
use the 36-month average value to determine the market value. Accordingly, the 
accounts related to the average market value ratio needs to be less than 49%. Finally, 
it accepts less than 5% of non-permissible income in all profit. The FTSE Shari’ah 
Global Equity Index Series operates similar rules as S&P.
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3  Review of Empirical Studies
The scholarly analysis focuses on evaluating Islamic equity indices from differ-
ent standpoints. A particular trend in research involves the interest rate risk and 
the stock return co-movement. For example, Shamsuddin (2014) used weekly 
data from DJIM and FTSE and corresponding industry-sector indices taken from 
between 1996 and 2011. He found that the sector portfolios of Islamic stocks have 
a lower interest exposure risk compared to their main conventional counterparts. 
However, Umar et al. (2018), using the data for the 1996–2015 period, show that 
the Islamic stock market has considerable negative exposure to interest rate risk. 
They also find that the performance of Islamic equities do not differ from their 
mainstream counterpart regarding interest rate sensibility.
As Islamic finance is based on religious precepts, it may affect investors’ 
behaviour or market performance. Therefore, Mazouz et  al. (2016) found co-
movement in the Islamic stock correlated to religious events such as Rama-
dan, the month of fasting. They derived the data from the DJIM World Index 
(DJIMWI) between 1999 and 2012 from 18 countries. In their empirical process, 
Mazouz et  al. (2016) associated the fluctuation of return in DJIMWI with the 
month of Ramadan evidencing that asset prices are affected by Islamic religious 
practice. Similarly, Klein et al. (2017) using event study methodology measured 
abnormal returns for sukuk issuance during Ramadan between 2000–2013, who 
demonstrated that sukuk were valued more than bond issuance by stock market.
Since Shari’ah compliant companies have specific financial ratio requirements, 
such as low leverage, Hayat and Hassan (2016) evidence that the Islamic compa-
nies might offer better governance compared to conventional indices. Through 
analysing data from both Islamic and conventional stock in S&P 500 between 
2001 and 2013, the results show that there was no significant governance differ-
ence between these stocks. The findings of Anwer et al. (2020) demonstrate that 
the drivers of better payout comes for Islamic compliant firms are related to lower 
governance level and lower market/book asset ratio for the period 2006–2018 of 
US firms.
Since the Islamic financial industry has limited investment option due to the 
Shari’ah constraints, Islamic stock offers the opportunity to hedge risks associ-
ated with conventional stock in the bear market or in other stressful conditions. 
For example, Narayan et al. (2017) compared the impact of financial news on both 
Islamic and conventional stocks with data collected from nine Islamic stock indices 
and nine conventional indices taken from Dow Jones Stock indices between 2005 
and 2012. They found that positive news has a great effect on these two stocks while 
negative news has a relatively low effect on Islamic stocks and conventional stocks. 
Furthermore, Narayan et al. (2017), who examined 2066 stocks for the 1998–2012 
period, confirm the sensibility of Islamic stocks to financial news containing a risk 
premium. Based on the nature of news being good, the profit ratio for risk-averse 
investors from Islamic and conventional stocks was 11.61% and 8.56%, respectively. 
Concerning adverse news, the annual profit for Islamic stocks and conventional 
stocks yield 16.86% and 12.12%, respectively.
 M. Asutay et al.
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Similarly, Muteba Mwamba et al. (2017) compared the performance of Islamic 
and conventional stocks in the case of extreme financial events, such as the Black 
Swan and Asian currency crisis by using block maxima method and peak-over-
threshold method with data sampled from DJIM, S&P500, SPEU and SPAS500 
indices between 1998 and 2015. Their results show Islamic markets were less risky 
compared to the conventional market during extreme events. Godil et al. (2020) also 
evaluated the behaviour of Islamic and conventional stocks under bullish market 
conditions for 1997–2019, whose findings also confirm that Islamic stocks behav-
iour differently from conventional.
The available literature compared between Islamic and conventional stocks by 
also focusing on the performance of risk and return in non-crisis and financial crisis 
periods. In such studies, profitability and risk is treated as the main determinants of 
the investment portfolio for global investors. However, the literature suggests mixed 
results. For example, by utilizing t-test and CAPM to compare the average return 
difference of various samples and evaluates the risk and return between two indi-
ces through the application of traditional ratios for 2002 and 2011 period, Ho et al. 
(2014) finds Islamic stock outperformed the conventional stock during the financial 
crisis, but the findings for comparisons in non-crisis periods remains inconclusive. 
Similarly, Albaity and Mudor (2012) found no significant difference between the 
performance of Islamic stock and conventional counterparts. In a recent study, Al-
Yahyaee et al. (2020) located better performance of Islamic stocks across full sam-
ple period, who also confirms better performance of conventional stocks in the pre-
crisis periods whereas Islamic stocks dominated in post-crisis periods.
In examining the financial crisis period, Jawadi et al. (2014) found conventional 
stock demonstrated a better performance before the financial crisis compared with 
Islamic stock, whereas Islamic stock outperformed conventional stock during the 
global financial crisis and yielded less impact from the financial crisis compared 
to its conventional counterpart. After the financial crisis, no significant difference 
between both stocks was demonstrated in applying data selected from the DJIM 
(Europe, USA and the World) for the 2000–2011 period by examining two sub-peri-
ods, namely calmness (2000–2007) and financial crisis (2007–2011) periods.
4  Methodology and Data Selection
4.1  Data and Sampling
The data for Islamic indices are selected from the DJIM index for July 2007 and 
June 2017. The monthly closing data for Islamic and the conventional indices were 
exported from Bloomberg data services. Compared with the other well-known 
Islamic indices, such as Morgan Stanley Capital International (MSCI) and Standard 
and Poor’s (S&P), DJIM offers the most complicated data supply and the longest 
time-series data, since it is the first Islamic Index instituted in 1999. To consider 
peculiarities of geographic areas, the comparison between Islamic and conventional 
index is also conducted at ’world’, ‘the US’, ‘European’, and ‘Asia–Pacific’ markets. 
The conventional indices in the respective regions are benchmarks to compare to 
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Shari’ah-compliant indices. Table 1 shows the data source for each market provided 
by Dow Jones Indices.
The performance comparison is conducted in two different sub-period: the finan-
cial crisis and a non-crisis period. The former incorporates July 2007 to June 2009. 
Shahzad et al. (2017) and Ho et al. (2014) also selected the same period as a finan-
cial crisis sub-period to compare it to the calm period between Islamic indices and 
the conventional indices. In this study, the calm period is divided into two parts: the 
early post-crisis period between July 2009 and June 2013, and the late post-crisis 
period detailing July 2013 to June 2017. Although, previous studies have used simi-
lar sub-periods, most have applied a limited data comparison; this paper extends the 
comparison period for the past financial crisis. It should also be noted that the US 
treasury-bill rate in each region is also considered a risk-free quotient.
4.2  Empirical Method
For the comparative performance of Islamic stocks and its conventional counterpart, 
it is necessary to measure the value for expected returns and related risks. A wide 
range of tools to measure risk under different considerations is available. This paper 
mainly focuses on three types of ratios: the Sharpe (SR), Roy (RR), and Treynor 
ratio (TR) being the most widely applied in previous studies.
where Rit is the return of stock index i in time t; IndexValueit is the value of index i 
in time t.
The SR (1966) (SR) measures the average excess return per unit of risk in the 
investment:
where Ri,t as defined earlier, and Rf,t stands for risk-free return in time t, while i,t 
is the standard deviation (risk) for stock in state i and in time t . SR (1966) can be 
used to compare the expected excess return of different portfolios with similar risk. 
Therefore, a higher ratio means that this index is performing better, while a lower 
ratio indicates underperformance.
RR (1952) replaces the risk-free rate with the reserve rate to meet the minimum 
return rate for the investors, and it is denoted by RL,t . It is calculated through:
The RR has an adjustment for the minimum return rate compared with the SR, 
which uses the risk-free rate to calculate the excess return, and it allows investors to 
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The TR or reward-to-volatility ratio evaluates the average return excess per 
unit of market risk, which is similar to the SR except for the denominator. TR 
chooses a denominator by βi which denotes the sensitivity of investment i to the 
change in the whole market. It calculates the index performance by the given sys-
tematic risk level through:
where β
i
 is calculated by the covariance between the return of investment i and the 
return of the market and divided by the variance of the market. In real cases, the 
higher TR is better than the lower one meaning it has a higher risk-adjusted return.
Although the SR and TR are used to evaluate performance comparisons, both 
have limits, since they are conducted from the balance sheet. Therefore, this study 
also utilises the Jensen’s Alpha (JA) to evaluate the performance for both indices.
As for the empirical process: firstly, descriptive statistics for the Islamic and 
conventional indices are estimated for each sample group in different sub-peri-
ods. Secondly, financial ratios are compared to evaluate the performance of each 
index. Moreover, since financial investors seek an investment opportunity to max-
imize their return which requires lower risk and relatively high return, to analyse 
the return performance through econometric analysis, Augmented Dickey–Fuller 
(ADF) (see “Appendix” for full results) test was utilized to test the unit root to 
ensure both stock returns are not stationary. Capital Asset Pricing Model (CAPM) 
is widely used in financial analysis to adjust the investment risk, which is also 
widely used in previous studies to evaluate index performance. For example, Ho 
et al. (2014) utilized CAPM to examine the Islamic and conventional indices for 
five sub-periods with the global indices. The evaluation of CAPM by OLS incurs 
the limitation that the hypotheses are commonly not satisfied by using financial 
and economic datasets. In responding to this, Jawadi et al. (2014) then improved 
CAPM-OLS by using exponential Generalized Auto Regressive Conditional Het-
eroscedasticity (EGARCH), which constitutes the thrust of the main empirical 
model used in this study.
The CAPM was developed by Sharpe (1966), Lintner (1965) and Mossin 
(1966), including several derivative ratios, SR and TR and JA. CAPM shows the 
relationship between the expected return of an asset and its systematic risk, meas-
ured by ( β) . CAPM is empirically tested using Eq. 5 (Terraza & Mestre, 2020):





 which is the correlation between the return of asset i and the return 
of the market, (Rm,t) − Rf ,t is the excess return on the market portfolio and t denotes 
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JA (1968) measures the abnormal return of the investment or portfolio over the 
theoretical expected return under the market risk. A positive JA means the portfolio/
investment outperforms the market. Hence, JA (  ) is estimated through Eq. 6:
where t denotes the error term, βi is the correlation between the return of invest-
ment and the market and Ri,t,Rf ,t and RM,t denotes the return for the investment, risk-
free asset and the market respectively.
Following from Eq. 6, the extended part from the original CAPM, namely, the 
EGARCH model, is utilized to evaluate the volatility of both indices, which is devel-
oped by Bollerslev (1986). Assumptions of no autocorrelation and homoscedastic-
ity of the residuals are often violated which render OLS coefficient estimates not 
BLUE, however, estimating the CAPM with GARCH/EGARCH errors account for 
these problems, namely autocorrelation and homoscedasticity in residuals (Terraza 
& Mestre, 2020). The GARCH model evaluates the index return, and the risk at 
the same time, which provides an accurate analysis of the indices’ performance. 
EGARCH, as a part of GARCH, has the extra advantage of accounting for the lev-
erage effect; asymmetric reaction of volatility to positive and negative shocks and 
to shocks of different sizes, which is commonly appeared in financial data (Jawadi 
et al, 2014). According to Jawadi et al. (2014), the OLS method applied in CAPM 
is commonly violated by the extreme volatility, and the CAPM-EGARCH model 
reduces the bias from the former model.
The range of ARCH and GARCH is broad, while GARCH (1,1) is more efficient 
to evaluate volatility when compared to the others (Jawadi et al., 2014). Bollerslev 
(1986) supposes the GARCH (1,1) model explains the structure of the errors, as in 
Eq. 6:
where θ1 > 0,φ1 > 0, θ1 + φ1 < 1 , E(Zt) = 0 and V(Zt) = σ2t
According to Jawadi et  al. (2014), to avoid asymmetric effects, exponential 
GARCH (EGARCH) empowers to react with different shocks. Therefore, we can 
obtain the robust estimator for JA through CAPM-EGARCH (1,1) as follows:
In addition, from Eq. (8), the logarithm function of the variance is required to be 
satisfied in an EGARCH specification. Thus, the assumption of a positive volatility 
is not necessarily met under the GARCH parameters.
(6)α = Ri,t − Rf,t − βi(RM,t − Rf,t) − εt
(7)εt = Zt
√
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5  Empirical Findings
5.1  The World Market
As depicted in Table 2, in the first sub-period, Islamic indices demonstrated higher 
average return ratios compared with their conventional counterpart, but both are 
negative and illustrate similar standard deviations. In the second sub-period, Islamic 
and conventional indices yield the same level average return ratios and standard 
deviations, indicating risk levels. In third period, Islamic indices have slightly higher 
average return ratios and lower standard deviations compared with their conven-
tional counterpart. Overall, the average return ratio for Islamic and conventional 
indices are negative only in the financial crisis period and peaked in the second 
period. Nevertheless, even they illustrate similar standard deviation for the whole 
period, while the standard deviation kept decreasing from 2007 to 2017.
Concerning the world market, in Table 3, during the first sub-period, both Islamic 
and conventional indices demonstrate a negative SR at a similar level, around 
− 0.54, which means under each unit of risk, their loss ratio is 0.54. The RR for 
Islamic indices is slightly higher than the benchmark but is still negative. As for 
the TR, both offer similar negative figures, − 0.0235 and − 0.0232, respectively. In 
the second sub-period, all ratios for Islamic indices and the benchmark reverse are 
positive and both appear at a similar level. In the third sub-period, Islamic indices 
outperform on all ratios compared with the conventional indices.
Three ratios keep increasing from a negative estimation during the financial crisis 
period until the late post-crisis period. In the first two sub-periods, both Islamic and 
conventional indices show a similar ratio, except for the RR in the first period. By 
contrast, in the third sub-period, Islamic indices perform much better when com-
pared to the benchmark, in all aspects.
For further performance comparison, the ADF (see “Appendix”) test was 
utilized to examine the sample of a world market, which is followed by the 
Table 2  Comparative descriptive statistics for the world market
Mean Median SD Min Max Skewness Kurtosis
2007–2009
 Islamic − 0.0035 − 0.003 0.0408 − 0.2121 0.1076 − 1.1607 9.0393
 Benchmark − 0.0047 0.0005 0.043 − 0.2211 0.1151 − 1.1571 8.5533
 Treasury bill 0.0184 0.0169 0.0151 0.0001 0.0482 0.5037 2.0315
2009–2013
 Islamic 0.0019 0.0039 0.0241 − 0.0917 0.0779 − 0.5527 4.9846
 Benchmark 0.002 0.0036 0.0244 − 0.0916 0.0795 − 0.5629 4.9129
 Treasury bill 0.001 0.0009 0.0005 0.0001 0.0019 0.0364 1.888
2013–2017
 Islamic 0.0015 0.0023 0.0155 − 0.0632 0.0361 − 0.6415 4.7445
 Benchmark 0.0013 0.002 0.0159 − 0.063 0.0422 − 0.5144 4.4256
 Treasury bill 0.0019 0.0006 0.0024 − 0.0001 0.0101 1.6135 5.0051
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CAPM-EGARCH model to estimate JA and beta of the Islamic index. As can 
be seen in Table 4, JA indicates the excess return of the Islamic index over the 
conventional index on a risk-adjusted basis. During the financial crisis period, 
JA of the Islamic index is 0, which means there is no excess return for Islamic 
indices compared with the benchmark, namely conventional indices (which by 
default has a JA of zero). In addition, the beta of the Islamic index, which meas-
ures its systematic risk, is 0.9362, compared with a beta of 1 for the conven-
tional index (benchmark). In the second sub-period, the alpha of the Islamic 
index has decreased to − 0.0001. Since the excess return is negative during this 
period, the conventional indices yield better performance. Concerning beta of 
the Islamic index during this second period, it becomes 0.9702. In the third sub-
period, Islamic indices outperform the conventional ones, since alpha increases to 
0.0004 and is significant at 10% level. The results also show that beta increases to 
0.9857. Overall, during the financial crisis, there is no excess return for Islamic 
index, but it outperforms the conventional index in the third period. For the sys-
tematic risk of the Islamic index, it has increased after the financial crisis.
Table 3  Comparative ratio 
analysis for the world market
SR RR TR
2007–2009
 Islamic − 0.5375 − 0.0855 − 0.0235
 Benchmark − 0.5386 − 0.11 − 0.0232
2009–2013
 Islamic 0.0265 0.0802 0.0007
 Benchmark 0.027 0.08 0.0007
2013–2017
 Islamic 0.078 0.0983 0.0013
 Benchmark 0.0624 0.0823 0.001
Table 4  Jensen’s alpha and beta 
for the world market Islamic 
Index
The conventional index (benchmark) has a Jensen’s alpha of zero 
and a beta of 1. Figures in brackets present the standard error
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5.2  The US Market
Table 5 shows that between 2007 and 2009, the average return ratio for Islamic indi-
ces is higher than the conventional indices (benchmark) and both are negative in the 
US market. The standard deviation shows that Islamic indices have less risk attached 
than conventional indices. Between 2009 and 2013, Islamic indices reverse the con-
dition, showing a lower average return ratio when compared to conventional indices, 
which yield similar risk levels. From 2013 to 2017, both indices present the same 
level average return ratios and the same risk. As can be seen, for the whole period, 
the average return ratio for Islamic and conventional indices are negative during the 
financial crisis, then peak during 2009 and 2013. It seems that the risk is decreased 
dramatically from 2007 to 2017.
Table 6 shows that during the financial crisis, both indices yield a negative SR of 
− 0.5771 and − 0.5481, for both Islamic and conventional indices. Islamic indices 
demonstrate a higher RR compared to their conventional counterpart, − 0.0882 and 
Table 5  Comparative descriptive statistics for the US market
Mean Median SD Min Max Skewness Kurtosis
2007–2009
 Islamic − 0.0034 − 0.0006 0.0381 − 0.1939 0.1019 − 0.956 8.5277
 Benchmark − 0.0049 − 0.0028 0.0428 − 0.1987 0.1207 − 0.6101 6.8599
 Treasury bill 0.0186 0.0169 0.0151 0.0001 0.0482 0.492 2.0245
2009–2013
 Islamic 0.0026 0.0033 0.0234 − 0.0795 0.0712 − 0.3474 4.2944
 Benchmark 0.0029 0.0028 0.0241 − 0.0819 0.0737 − 0.3301 4.216
 Treasury bill 0.001 0.001 0.0005 0.0001 0.0019 0.0179 1.892
2013–2017
 Islamic 0.0019 0.0022 0.0165 − 0.0638 0.0452 − 0.7076 4.7135
 Benchmark 0.0019 0.0032 0.0163 − 0.0639 0.0422 − 0.6208 4.5455
 Treasury bill 0.0019 0.0006 0.0024 − 0.0001 0.0101 1.6207 5.0305
Table 6  Comparative ratio 
analysis for the US market
SR RR TR
2007–2009
 Islamic − 0.5771 − 0.0882 − 0.0253
 Benchmark − 0.5487 − 0.1143 − 0.0235
2009–2013
 Islamic 0.0565 0.1121 0.0014
 Benchmark 0.0678 0.1217 0.0016
2013–2017
 Islamic 0.098 0.1172 0.0016
 Benchmark 0.0965 0.1159 0.0016
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− 0.1143, respectively. TR reveals both sets of indices yielding similar levels, around 
− 0.025. During 2009–2013, the Islamic index still demonstrated slightly lower SR, 
RR and TR, when compared with conventional indices, although they all increased 
as positive during this period, 0.0565, 0.1121 and 0.0014, respectively. In the third 
sub-period, the condition changed, as Islamic indices show a positive trend. Islamic 
indices, however, demonstrated both higher SR and RR, when compared to conven-
tional indices, while TR remain the same. Overall, all ratios are negative during the 
financial crisis, and the SR increases for both indices. After the financial crisis, the 
RR and TR remain stable for both indices.
The results from the CAPM-EGARCH model are depicted in Table 7, which pre-
sent the JA and beta of the Islamic index in the three sub-periods. During the finan-
cial crisis period (July 2007 and June 2009), JA is − 0.0007 and significant at a 10% 
level, which means the Islamic indices underperform the benchmark (i.e. the con-
ventional index, which has, by default, a JA of zero). In addition, beta of the Islamic 
index is 0.8698, compared with the conventional index (benchmark) beta of 1. After 
the financial crisis, between 2009 and 2013, although alpha of the Islamic index 
increases slightly to − 0.0005, its beta increases to 0.9668. Between 2013 and 2017, 
alpha of the Islamic index becomes positive, 0.0002, and its beta increased to 0.993.
Overall, Table 7, shows that following the financial crisis the Islamic index alpha 
constantly increases from − 0.0007 to 0.0002, while its standard deviation keeps 
decreasing, which means the excess return notifies a positive trend and is stabilized. 
For the beta, it also shows the systematic risk is increasing for the Islamic indices 
compared with the benchmark (conventional index), and, as shown, the standard 
deviation for beta kept decreasing, which means it is more stable at the end of the 
whole period.
5.3  The European Market
As Table 8 depicts, despite recording similar standard deviation, the average return 
ratio for both Islamic and conventional indices in the European market are nega-
tive, while the former one is higher. However, between 2009 and 2013, the average 
Table 7  Jensen’s alpha and beta 
for the US market Islamic Index
The conventional index (benchmark) has a Jensen’s alpha of zero 
and a beta of 1. Figures in brackets present the standard error
***,**,*Significance at 1%, 5% and 10% levels, respectively
Alpha Beta
(std) (std)
2007–2009 − 0.0007* 0.8698***
(0.0004) (0.0141)
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return ratio for Islamic indices is still higher than the conventional indices implying 
a shouldering of less risk.
In the third sub-period, the average return ratio for Islamic indices retains the 
previous condition compared with conventional indices. When comparing three sub-
periods together, Islamic indices yield better performance compared with the bench-
mark. The average return ratio for both Islamic and conventional indices are nega-
tive during the financial crisis and peak in the second period, which drops slightly 
during the third period. Then, the standard deviation for both indices is decreased 
dramatically over the whole period.
As detailed in Table 9, between 2007 and 2009, SR is negative both for Islamic 
indices and their conventional counterpart, while the conventional indices per-
formed slightly lower at − 0.04679 and − 0.4775, respectively. For the RR, the sam-
pled indices have produced similar results: the RR for Islamic indices is − 0.0979 
and the conventional one records − 0.1201. For, the TR, they are at the same level 
at − 0.0249. Between 2009 and 2013, for the SR, Islamic indices kept its trend at a 
Table 8  Comparative descriptive statistics for the European market
Mean Median SD Min Max Skewness Kurtosis
2007–2009
 Islamic − 0.0049 − 0.0022 0.0503 − 0.2491 0.1414 − 1.0607 8.0452
 Benchmark − 0.0063 − 0.0051 0.0521 − 0.2625 0.1367 − 1.1928 8.2696
 Treasury bill 0.0186 0.0169 0.0151 0.0001 0.0482 0.492 2.0245
2009–2013
 Islamic 0.0017 0.0042 0.0294 − 0.1216 0.0923 − 0.7009 5.3131
 Benchmark 0.0013 0.0035 0.0318 − 0.1431 0.0937 − 0.7577 5.3661
 Treasury bill 0.001 0.001 0.0005 0.0001 0.0019 0.0179 1.892
2013–2017
 Islamic 0.0011 0.0023 0.018 − 0.0645 0.047 − 0.2976 3.3577
 Benchmark 0.0008 0.0019 0.0192 − 0.0645 0.0506 − 0.3113 3.2
 Treasury bill 0.0019 0.0006 0.0024 − 0.0001 0.0101 1.6207 5.0305
Table 9  Comparative ratio 
analysis for the European market
SR RR TR
2007–2009
 Islamic − 0.4679 − 0.0979 − 0.0249
 Benchmark − 0.4775 − 0.1201 − 0.0249
2009–2013
 Islamic 0.0121 0.0563 0.0004
 Benchmark 0.0002 0.0411 0
2013–2017
 Islamic 0.042 0.0597 0.0008
 Benchmark 0.0249 0.0415 0.0005
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higher ratio, but both increased to 0.0121 and 0.0002. The RR for both Islamic and 
conventional indices kept the same scenario as the SR, whereby, they both increased 
to 0.0563 and 0.0411, respectively. During this period, Islamic indices have a 
slightly higher TR at 0.0004 and the conventional one increased from − 0.00249 to 
0. Between 2013 and 2017, these three ratios for both indices kept increasing and 
the performance of Islamic indices was higher than the conventional counterpart for 
all ratios, as SR for Islamic and conventional indices increased to 0.042 and 0.0249, 
respectively. For the RR, they increase to 0.0597 and 0.0415, respectively, while the 
TR increases slightly to 0.0008 and 0.005, respectively.
During the financial crisis, both Islamic and conventional indices showed a nega-
tive result in the case of these three ratios. After the financial crisis, all three of the 
ratios became positive and kept increasing. Islamic indices outperform conventional 
ones in the case of the three ratios during the financial crisis and non-crisis period.
Table 10 presents the CAPM-EGARCH model estimates of the JA and beta of the 
Islamic index for the three sub-periods. The convectional index has a JA of zero and 
beta of 1. In the first sub-period, JA of the Islamic index is 0.0007, while its beta is 
0.9777. However, in the second sub-period, alpha and beta both decrease to 0.0004 
and 0.912, respectively, while in the third sub-period, alpha and beta kept decreas-
ing to 0.0002 and 0.0944, respectively. The results show that after the financial cri-
sis, alpha of the Islamic index keeps decreasing from 0.0007 to 0.0002 but remains 
positive. Concerning the systematic risk of the Islamic index, beta shows a negative 
trend after the financial crisis.
5.4  The Asia–Pacific Markets
The results for the Asia–Pacific market are detailed in Table 11, which shows a clear 
average return ratio and standard deviation in three sub-periods. During the financial 
crisis, Islamic indices yield a slightly high negative average return ratio compared 
with their conventional counterpart, and they illustrate a similar risk. Between 2009 
and 2013, the average return ratio for Islamic indices and the conventional indices 
both increase to 0.0012 and 0.001, respectively and the standard deviation decreases 
Table 10  Jensen’s alpha and 
beta for the European market 
Islamic Index
The conventional index (benchmark) has a Jensen’s alpha of zero 
and a beta of 1. Figures in brackets present the standard error
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to 0.024 and 0.0255, respectively. Between 2013 and 2017, the average return ratio 
for Islamic indices increased from 0.0012 to 0.0014, while the conventional one 
decreases from 0.001 to 0.0006. During this period, the standard deviation for both 
indices kept decreasing. Overall, the main trend for the average return ratio for both 
indices kept increasing from − 0.0037 and − 0.0043 in the financial crisis period to 
0.0014 and 0.0006 in 2017, respectively. Meanwhile, the standard deviation for both 
indices decreased dramatically.
As can be seen from CAPM-EGARCH model in Table  12, between 2007 and 
2009, Islamic and conventional indices remained at a similar level within the SR, 
namely − 0.0527 and − 0.05322, and the TR, at − 0.0238 and 0.0229, respectively. 
For RR, Islamic indices were slightly higher than the conventional indices, at 
− 0.0873 and − 0.0994, respectively. Between 2009 and 2013, Islamic and conven-
tional indices retained similar levels for both the SR and TR, while both increased to 
around 0. During this period, Islamic indices still had a higher RR than their coun-
terpart, at 0.0482 and 0.0401, respectively. Between 2013 and 2017, the three ratios 
Table 11  Comparative descriptive statistics for the Asia–Pacific markets
Mean Median SD Min Max Skewness Kurtosis
2007–2009
 Islamic − 0.0037 − 0.0032 0.0423 − 0.199 0.1067 − 0.911 6.5754
 Benchmark − 0.0043 0.0008 0.043 − 0.1922 0.084 − 0.8119 5.5053
 Treasury bill 0.0186 0.0169 0.0151 0.0001 0.0482 0.492 2.0245
2009–2013
 Islamic 0.0012 0.0018 0.024 − 0.089 0.075 − 0.5121 4.7277
 Benchmark 0.001 0.0023 0.0255 − 0.0845 0.087 − 0.2898 4.2038
 Treasury bill 0.001 0.001 0.0005 0.0001 0.0019 0.0179 1.892
2013–2017
 Islamic 0.0014 0.0019 0.0169 − 0.0584 0.0537 − 0.2848 4.3253
 Benchmark 0.0006 0.0017 0.0201 − 0.0781 0.0628 − 0.072 4.9193
 Treasury bill 0.0019 0.0006 0.0024 − 0.0001 0.0101 1.6207 5.0305
Table 12  Comparative ratio 




 Islamic − 0.527 − 0.0873 − 0.0238
 Benchmark − 0.5322 − 0.0994 − 0.0229
2009–2013
 Islamic − 0.006 0.0482 − 0.0002
 Benchmark − 0.011 0.0401 − 0.0003
2013–2017
 Islamic 0.0648 0.0836 0.0014
 Benchmark 0.015 0.0308 0.0003
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for Islamic indices increased faster than for the conventional indices. The SR for 
Islamic and conventional indices were 0.0648 and 0.015, respectively, while they 
were 0.0836 and 0.0308 for the RR, respectively. For the TR, they both kept staying 
around 0.
During the financial crisis period, Islamic indices and their conventional coun-
terparts operated at similar levels for both the SR and TR, although the former illus-
trates a higher TR. It is important to state that after the financial crisis, even though 
all the ratios kept increasing for both indices, Islamic indices increase at a faster 
rate, and shows the improved performance at the end of the final sub-period.
In further examining the comparison between Islamic and conventional indices 
in the Asia–Pacific market, following the ADF test (as depicted in the “Appendix”), 
the JA and beta of the Islamic index were estimated through CAPM-EGARCH 
model. As can be seen in Table 13 for three sub-periods for the Asia–Pacific mar-
ket, between 2007 and 2009, the alpha score is − 0.0007, which indicates the excess 
return for Islamic index compared with conventional indices. At the same time, beta 
of the Islamic index records 0.9482, compared with a beta of 1 for the conventional 
index. After the financial crisis, between 2009 and 2013, the Islamic index alpha 
increases to 0, while beta decreases to 0.8957. Then, between 2013 and 2017, alpha 
increases to 0.0008 and beta decreases to 0.7866.
Islamic indices in the Asia–Pacific market demonstrated a better performance fol-
lowing the financial crisis since the excess return kept increasing from − 0.0007 in 
the first sub-period to 0.0008 during the third sub-period. In addition, the systemic 
risk also records a decrease from 0.9482 to 0.7866. Overall, Islamic indices outper-
form conventional indices after the financial crisis.
5.5  Testing the Differences in Performance
In order to test the statistical significance of the differences in the performance 
of Islamic and conventional and Islamic indices, t-test for difference-in-means is 
applied under each of the three performance ratios—SR, RR and TR—and for the 
four sampled regions, namely the World (Table 2), the US (5), the EU (Table 8) and 
Asia–Pacific (Table  11). The analysis is further extended for the mean difference 
Table 13  Jensen’s alpha and 
beta for the Asia–Pacific market 
Islamic Index
The conventional index (benchmark) has a Jensen’s alpha of zero 
and a beta of 1. Figures in brackets present the standard error
***,**,*Significance at 1%, 5% and 10% levels, respectively
Alpha Beta
(std) (std)
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for the whole period of 2007–2017 and the three sub-periods, namely 2007–2009, 
2009–2013, and 2013–2017.
The theoretical expectation based on the Islamic moral economy assumes decou-
pling hypothesis suggesting that due to the distinguishing nature of Islamic finance, 
there should be the difference in the performance of Islamic and conventional 
finance, as Islamic finance should be embedded in the real economy and moral prin-
ciples (Asutay, 2013, 2015). As shown in Table 14, the results, however, indicate 
no significant differences in the performance of Islamic and conventional indices 
as compared between the regions and the sub-period, including the whole period. 
Hence, contrary to the theoretical expectation, the results provide evidence for the 
coupling hypothesis suggesting that Shari’ah compliant investments are not isolated 
from economic and financial developments and shocks affecting the world financial 
system. This finding is in line, among others, with Ahmed and Elsayed (2019) and 
Aksak and Asutay (2015).
5.6  Overall Comparison
According to the findings presented from Tables 2, 3, 4, 5, 6, 7, 8, 9, 10, 11, 12 and 
13, between 2007 and 2009, which constitutes the financial crisis period, the average 
return for all regions is negative for both Islamic and conventional indices.
During the 2007–2009 period, for Islamic indices, the US market offered the 
highest average return of − 0.0034 and the lowest standard deviation of 0.0381 
compared with the other markets. Compared to the benchmark, during this period, 
Islamic indices outperformed all markets showing a higher return and lower risk. 
In the second sub-period, Islamic indices in the US market kept the same posi-
tion, when compared with the other markets. During this period, Islamic indices 
still show a lower risk than the benchmark in all markets, but the benchmark has a 
higher average return than Islamic indices for the world and US markets. In the third 
sub-period, Islamic indices for both world and the US markets both perform well 
offering average returns of 0.0015 and 0.0019 and a standard deviation: 0.0155 and 
0.0165, respectively. Compared with the benchmark, even overall Islamic indices 
perform better, but in the world and the US market, they are almost the same.
As for the comparative financial analysis between Islamic and conventional indi-
ces in four markets, in the first sub-period, the European market shows the highest 
SR, − 0.0469, for Islamic indices. Except for the US market, Islamic indices have a 
higher SR than the benchmark in the other three markets. As for RR, Islamic indi-
ces outperform the benchmark in all four markets. In other words, as can be seen in 
Table 3, the world market has the highest RR for Islamic indices, which is − 0.0855, 
while for the TR, there is no significant difference between Islamic indices and 
the benchmark, but the Asia–Pacific market shows higher figures compared to the 
others.
In the second sub-period, in the case of the SR, Islamic indices outperform the 
benchmark only in European and Asia–Pacific markets. To be more specific, as can 
be seen in Table 9, the European market has the highest SR, 0.0121, and only the 
Asia–Pacific market, as in Table  12, details a negative SR, − 0.006. With respect 
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to RR, Islamic indices illustrated a higher RR than the benchmark in all markets, 
except the US market. Nevertheless, the US market has the highest RR for Islamic 
indices compared with the other three markets. When it comes to the TR, there is no 
significant difference between Islamic indices and the benchmark. The indices from 
the European market yielded the highest figure and only the Asia–Pacific market is 
negative.
In the third sub-period, for the SR, Islamic indices outperform the benchmark 
in all markets. Accordingly, the US market has the highest SR for Islamic indices 
for 0.098 (see Table  6), while the European market and the Asia–Pacific market 
show that Islamic indices were greater than the benchmark to a large extent. For the 
RR, the scenario is almost the same as the ~ SR. Finally, for TR, Islamic indices are 
slightly higher than the benchmark in both the world and Asia–Pacific markets and 
remain the same in the other two markets, while the US market, as can be seen in 
Table 6, shows the highest figure of 0.0016 for Islamic indices.
During these three sub-periods, Islamic indices have a higher SR and RR for the 
first sub-period, and the third sub-period for all four markets, while there is no sig-
nificant difference during the second sub-period. As for the TR, there is no clear dif-
ference between Islamic indices and the benchmark for all four markets.
As the results through CAPM-EGARCH model are depicted above, in the first 
sub-period, for JA, Europe retains the highest figure of 0.0007 (see Table 10), while 
the world market stands in the second position at 0, and the US and Asia–Pacific 
markets have the same figure: − 0.0007 (see Tables 7 and 13, respectively). How-
ever, as can be seen in Table 10, the European indices have the highest beta score at 
0.9777, compared to the others.
In the second sub-period, for JA, the European index maintains the highest posi-
tion at 0.0042 (see Table 8), while the world and Asia–Pacific markets remained at 
0, and the US market was at the bottom with − 0.0005 (see Table 7). When it comes 
to beta, during this period, as can be seen in Table 4, the world market has the high-
est systematic risk at 0.9702. The US stands in the second position at 0.9668 (see 
Table 7), while the European and Asia–Pacific score 0.912 and 0.8957, respectively 
(see Tables Table 12 and 13, respectively).
In the third sub-period, for JA, the Asia–Pacific market moves to the top posi-
tion with 0.0008 (see Table 13). Then, as can be seen from Table 4, the world mar-
ket records 0.0004 and the others score 0.0002. During this period, the US market 
yielded the highest systemic risk at 0.993 (see Table 7), while the Asia–Pacific mar-
ket shows the lowest figure at 0.7866 (see Table 13). The world and European mar-
ket ratios are 0.9857 (see Table 4) and 0.9044 (see Table 10), respectively.
Overall, JA shows a positive trend from a negative to positive transformation for 
all markets, except for the European market. Of all the markets, the Asia–Pacific one 
shows great growth through the three sub-periods. With respect to the systemic risk, 
the world and the US markets kept increasing during the first sub-period to the third 
one. In contrast, the European and Asia–Pacific markets recorded a negative trend 
for the beta.
 M. Asutay et al.
1 3
6  Conclusions and Implications
From the preceding empirical findings, the following implications can be deduced: 
Firstly, during the global financial crisis (2007–2009), Islamic indices significantly 
outperformed conventional indices over all four markets to the extent that even dur-
ing the economic downturn, Islamic indices demonstrated less loss and less risk 
compared with the conventional indices in all markets. Our finding is also supported 
by previous studies, such as those offered by Jawadi et al. (2014) and Al-Yahyaee 
et al. (2020).
Secondly, during the initial years following the financial crisis, namely, the 
2009–2013 period, the findings show that there is no significant advantage between 
Islamic indices and their conventional peer, as they demonstrate a different perfor-
mance in each market. In other words, comparatively, Islamic indices illustrate a 
better performance for returns in the European and Asia–Pacific markets and worse 
performances in the world and the US markets. Nevertheless, Islamic indices show 
lower risks in all markets during this period, as well.
Thirdly, during the second part of the post-crisis period, namely, the 2013–2017 
period, Islamic indices significantly outperformed their conventional counterpart 
again. In other words, from the comparative descriptive statistics, Islamic indices 
have a higher average return value and lower standard deviation, which indicates 
the level of risk. For, the standard ratio comparison and main model, Islamic indices 
also have a higher value in all the markets.
Although Islamic indices outperformed the conventional indices for all mar-
kets during the financial crisis (2007–2009) and in the later years of the post-crisis 
period (2013–2017), Islamic indices have demonstrated better performance in the 
European and Asia–Pacific markets compared within the other markets during this 
period. Islamic indices outperformed their conventional counterpart for all three 
sub-periods in these two markets. Meanwhile, in the third sub-period, the difference 
of the value between Islamic indices and the conventional one shows that Islamic 
indices have more advantage in the European and Asia–Pacific markets. Such a sus-
tained performance will have implications for the sector, as it will attract further 
investors to the sector regardless of its religious underpinnings. The robust and sus-
tained performance will also help the Islamic finance sector in general and Islamic 
stock markets, in particular, to gain further legitimacy in its attempt to be further 
acceptable in the global financial markets.
The study is expected to help policy makers to recognise the benefits of non-
conventional indices and their performance in different regions. This can be useful 
in introducing ‘Islamic financing’, which defines ethical activities, accounting, and 
financial screening for different performance outcomes. Investors, especially Mus-
lim investors, are interested to see that investing in Shari’ah compliant investments 
will help them with their financial gains. This is especially important given the anec-
dotal evidence of higher costs for Shari’ah compliant investment.
In conclusion, results for all the ratios remain consistent in most cases. However, 
in entire period sample we obtained mixed results as both conventional and Islamic 
indices share an overall equal performance position. Using Jensen’s Alpha measures, 
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the results obtained report the dominant performance of Islamic indices over con-
ventional parts. As evidenced by the results, during the crises period, Islamic indi-
ces’ performance was better in most cases compared to their conventional counter-
part. The findings demonstrate that Islamic indices have a lower risk and a relatively 
higher return rate when compared to conventional indices. This is attributed to the 
ethical principles of Islamic finance. However, our findings only explain historical 
data and cannot guarantee specific results for the future.
The implications for portfolio investors dealing with Islamic and conventional 
indices is the high return performance and the lower risk compared to conventional 
during and the latter part of post-crisis period can induce investors to increase 
investment in Shari’ah compliant instruments based on Islamic philosophy. Our 
analysis of different indices across different regions provides in depth insight into 
Islamic financial sector that have a good investment potential during both normal 
and turbulent periods.
Appendix: Augmented Dickey–Fuller (ADF) Test








10 and critical value
Z(t) − 5.146 − 3.509 − 2.890 − 2.580
MacKinnon approximate p-value for Z(t) = 0.0000
D.rpgenmills Coef SE t p > [t] 95% confidential interval
rpgenmills
 L1 − 0.661834 0.1294504 − 5.15 0.000 − 0.923041 − 0.4093257
 LD − 0.244208 0.0976153 − 2.50 0.014 − 0.4379177 − 0.0504982








10 and critical value
Z(t) − 10.361 − 3.475 − 2.883 − 2.573
MacKinnon approximate p-value for Z(t) = 0.0000
D.rpgenmills Coef SE t p > [t] 95% confidential interval
rpgenmills
 L1 − 1.044915 0.100849 − 10.36 0.000 − 1.243761 − 0.8460693
 LD − 0.0046757 0.069176 − 0.07 0.946 − 0.1410713 0.1317199
 Constant − 0.0008482 0.0016582 0.51 0.610 − 0.0024213 0.0041177









10 and critical value
Z(t) − 10.791 − 3.475 − 2.883 − 2.573
MacKinnon approximate p-value for Z(t) = 0.0000
D.rpgenmills Coef SE t p > [t] 95% confidential interval
rpgenmills
 L1 − 1.081536 0.1002252 − 10.79 0.000 − 1.279164 − 0.8839082
 LD 0.0629853 0.0699579 0.90 0.369 − 0.0749602 − 0.2009307
 Constant − 0.0006267 0.00010884 − 0.58 0.565 − 0.0027729 − 0.0015195








10 and critical value
Z(t) − 5.191 − 3.510 − 2.890 − 2.580
MacKinnon approximate p-value for Z(t) = 0.0000
D.rpgenmills Coef SE t p > [t] 95% confidential interval
rpgenmills
 L1 − 0.6776168 0.1305447 − 5.19 0.000 − 0.9366784 − 0.4185552
 LD − 0.2390334 0.0979412 − 2.44 0.016 − 0.4333946 − 0.0446723








10 and critical value
Z(t) − 10.1776 − 3.475 − 2.883 − 2.573
MacKinnon approximate p-value for Z(t) = 0.0000
D.rpgenmills Coef SE t p > [t] 95% confidential interval
rpgenmills
 L1 − 1.095144 0.1016308 − 10.78 0.000 − 1.295531 − 0.8947567
 LD − 0.0196567 0.0689716 0.28 0.776 − 0.1163358 − 0.1556492
 Constant 0.0016023 0.0016143 0.99 0.322 − 0.0015807 − 0.0047852
 
1 3








10 and critical value
Z(t) − 10.944 − 3.475 − 2.883 − 2.573
MacKinnon approximate p-value for Z(t) = 0.0000
D.rpgenmills Coef SE t p > [t] 95% confidential interval
rpgenmills
 L1 − 1.132657 0.1035009 − 10.94 0.000 − 1.336756 − 0.9285943
 LD 0.0376022 0.0698978 0.54 0.591 − 0.1002207 0.1754252
 Constant − 0.0001486 0.0011583 − 0.13 0.898 − 0.0024325 0.0021353








10 and critical value
Z(t) − 5.758 − 3.510 − 2.890 − 2.580
MacKinnon approximate p-value for Z(t) = 0.0000
D.rpgenmills Coef SE t p > [t] 95% confidential interval
rpgenmills
 L1 − 0.8097519 0.1406319 − 5.76 0.000 − 1.088831 − 0.5306724
 LD − 0.2033415 0.0986967 − 2.06 0.042 − 0.3992019 − 0.0074811










Z(t) − 10.444 − 3.475 − 2.883 − 2.573
MacKinnon approximate p-value for Z(t) = 0.0000
D.rpgenmills Coef SE t p > [t] 95% confidential interval
rpgenmills
 L1 − 1.060453 0.1015408 − 10.44 0.000 − 1.260663 − 0.8602432
 LD 0.005008 0.0696504 0.07 0.943 − 0.1323231 0.1423391
 Constant 0.0005724 0.0020328 0.28 0.779 − 0.0034357 0.0045805









10 and critical value
Z(t) − 11.323 − 3.475 − 2.883 − 2.573
MacKinnon approximate p-value for Z(t) = 0.0000
D.rpgenmills Coef SE t p > [t] 95% confidential interval
rpgenmills
 L1 − 1.086389 0.0959442 − 11.32 0.000 − 1.275569 − 0.8972081
 LD 0.1209458 0.0685918 − 1.76 0.079 − 0.014302 0.2561936
 Constant − 0.0012075 0.0012366 − 0.98 0.330 − 0.0036459 0.0012308








10 and critical value
Z(t) − 5.088 − 3.510 − 2.890 − 2.580
MacKinnon approximate p-value for Z(t) = 0.0000
D.rpgenmills Coef SE t p > [t] 95% confidential interval
rpgenmills
 L1 − 0.6376993 0.1253396 − 5.09 0.000 − 0.8864317 − 0.3889669
 LD − 0.2030257 0.0995 − 2.04 0.044 − 0.4004802 − 0.0055711








10 and critical value
Z(t) − 9.463 − 3.475 − 2.883 − 2.573
MacKinnon approximate p-value for Z(t) = 0.0000
D.rpgenmills Coef SE t p > [t] 95% confidential interval
rpgenmills
 L1 − 0.9593429 0.1013789 − 9.46 0.000 − 1.159234 − 0.7594523
 LD − 0.0900389 0.0697746 − 1.29 0.198 − 0.2276147 − 0.0475369








10 and critical value
Z(t) − 10.041 − 3.475 − 2.883 − 2.573
1 3








10 and critical value
MacKinnon approximate p-value for Z(t) = 0.0000
D.rpgenmills Coef SE t p > [t] 95% confidential interval
rpgenmills
 L1 − 1.01443 0.1010258 − 10.04 0.000 − 1.21363 − 0.8152298
 LD − 0.0215502 0.0700766 − 0.31 0.759 − 0.1597255 0.1166252
 Constant − 0.0006642 0.0011847 − 0.56 0.576 − 0.0030002 0.0016719
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